RESPONSE OF DRILLED EARLY CORN TO SEVERAL PLANT POPULATIONS
R. L. Beeley, J. P. Shroyer, D. L. Fjell, W. B. Gordon, J. Long, and J. Havlin* Dryland corn acreage has been increasing in Kansas because of the use of early-maturing hybrids that are planted earlier than full-season hybrids. Earlymaturing hybrids planted early (early corn) reach their reproductive stages before the mid-summer heat and drought occur. Also, farmers have been interested in reducing corn row spacings from the traditional 30 inches. Equidistant plant spacing, which occurs with narrower row spacings, reduces within-row competition. Narrow row spacings for grain sorghum and soybeans planted with a grain drill have increased yields, while reducing erosion. intercepting more light, and increasing water uptake. This study was designed to determine the influence of environment on various plant populations of drilled early corn.
Procedures
Six fields studies were conducted over a 2-year period from 1991 to 1992. The two locations in 1991 were in Labette and Marion counties, and the four locations in 1992 were in Labette, Marion, Riley, and Republic counties. The site characteristics and management practices for all study sites are listed in Table 1 . Conventional tillage operations were employed for seedbed preparation at all locations. Four commercial hybrids representing different corn maturities were Cargill 1077 (75-day) 1991 , 1992 Cargill 2927 Cargill (85-day) 1991 Cargill , 1992 Cargill 3627 (95-day) 1991 , 1992 1991, replaced by Golden Harvest 2404 (105-day) in 1992.
Four plant populations of 20,000; 40,000; 60,000; and 80,000 plants/a were used at each location. In 1991, the Marion County site was overseeded and thinned to desired populations. The remaining locations for both years were planted at 15% above the desired populations. The experimental design was a randomized complete block with three replications. Grain yield was determined at maturity.
Results
In 1991, the average monthly rainfall during the growing season was below the 30-yr average, and temperatures were above the 30-year average (Table 2 ). Conversely, in 1992, the average monthly rainfall was above the 30-year average, and temperatures were near or below it. Consequently. corn yields were considerably lower in 1991 than in 1992. In 1991, grain yields ranged from 4 to 50 bu/a. whereas in 1992, yields ranged from 51 to 195 bu/a.
1991. The analysis of variance indicated that the hybrid x population interaction was significant at both locations in 1991 (Table 3) . At Labette County, yields for the 85-day and both 95-day hybrids were greatest at 20,000 plants/a and fell dramatically as populations increased (Fig. 1) . However, for the 75-day hybrid (Cargill 1077), yields at 20,000 and 80,000 plants/a were similar, and yields at 40,000 and 60,000 plants/a were significantly lower but similar. Yields for the 85-day (Cargill 2927) and both 95-day hybrids were lower than yields of the 75-day hybrid, thus causing the interaction. Heat and moisture stress adversely affected the three later-maturing hybrids, whereas the 75-day hybrid avoided the brunt of the stress because of its early maturity.
Similar results occurred at the Marion County site (Fig. 2) . All hybrids obtained their greatest yields at 20,000 plants/a; however, the 85-day hybrid (Cargill 2927) had significantly lower yields (28 bu/a) than the other hybrids. The 75-day hybrid produced similar yields at all plant populations, whereas yields for the 85-day hybrid fell dramatically. Interestingly, yields of Pioneer 3737 (95-day maturity) did not decline as sharply when populations increased as did yields for the other two hybrids. These factors accounted for the significant hybrid x populations interaction. Again, the 75-day hybrid avoided much of the stress. The 85-day hybrid, which had long, broad leaves, took advantage of the early-season moisture and grew excessively compared to the other hybrids. When available moisture was depleted, it was hurt during the reproductive stages.
1992. The analysis of variance for all locations indicated no hybrid x population interaction, but significant differences occurred in hybrids and populations (Table 3 ). This is indicative of the excellent growing conditions, because all hybrids responded similarly to the various populations. At the Labette County site, the 75-day hybrid produced 60 bu/a, which was significantly lower than yields of the other three hybrids (Table 4) . Grain yields significantly increased with each incremental increase in population (Table 5) . The lowest population produced 89 bu/a, and the highest population produced 165 bu/a.
At the Marion County site, the 75-day hybrid again produced the lowest yield (65 bu/a), which was sig- nificantly lower than yields of the other three hybrids (Table 4 ). The yield of the 95-day hybrid (Cargill 3627) was significantly lower than the yield of the 85-day hybrid but was not significantly different from the yield of Golden Harvest 2404 (105-day maturity). Yields increased significantly from 106 to 145 bu/a as population increased from 20,000 to 60,000 plants/a (Table 5) . Yield at 80,000 plants/a (151 bu/a) was not significantly different than yield at 60,000 plants/a (145 bu/a).
Results at the locations in Riley and Republic counties were similar to those at the Labette County site, in that the 75-day hybrid had the lowest yields, but no differences occurred among the other three hybrids at each location (Table 4 ). Yields at the Riley County site significantly increased up to 190 bu/a with each incremental increase in population (Table 5) . At the Republic County site, the lowest population produced 150 bu/a, which was significantly lower than yields of the other plant populations. No differences occurred among the three highest populations. 1991 1992 1991 1992 1991 1992 1991 1992 Hybrid *** *** *** *** *** *** --Population *** *** *** *** -*** -*** Hybrid x *** NS ** NS -NS -NS Population **,***= Significant at the 0.01 and 0.001 probability levels, respectively NS = not significant Yields of four corn hybrids of different maturities at four plant populations in Marion Co., KS, 1991 (LSD 0.05 = 11 bu/a) This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service has been archived. Current information is available from http://www.ksre.ksu.edu. Table 5 . Drilled early corn yields at various plant populations averaged over hybrids, Kansas, 1992. 
